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(54) METHOD OF PRODUCING THERMAL ANTHRACITE IN ROTARY TUBULAR FURNACE 



(57) Abstract: 

FIELD: production of electrode nnaterials. 
SUBSTANCE: invention concentrates on baking 
carbon materials to form carbon-graphite 
electrodes for electric- arc furnaces and 
electrode mass. Anthracite, prior to be 
introduced into furnace, is wetted and, 
during the anthracite baking, gas intake is 
set after equal time intervals to be equal 



to 0.47-0.57, 0.1-0.2, and 0.33 fractions of 
total gas intake. After baking zone, 
material is maintained at 1200-1300 C for a 
period of time equal to 0.1-0.2 part of 
total material residence time In the 
furnace. EFFECT: increased thermophysical 
characteristics of anthracite. improved 
specific resistance, and reduced fuel 
consumption in baking process. 1 tbi 
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(71) 3anBMTejib: 

OTKpbiToe aKLiMOHepHoe o6Li;eCTBO Mejin6iiHCKMM 
ajieicTpoMeTannyprnHecKMii KOM6HHaT 

(72) H3o6peTaTenb: XaH A.B.. 

flbfiKOHOBa Jl.A., HepHoBpoBMH B.n., JlapnHa 
M.Vi. , MapTbiHOB B.l^., SaMKO B.n., KapHoyxoB 
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(73) naTeHTOoenaflaTejib: 

OTKpbiToe aKMMOHepHoe o6inecTBO HenneiiHCKMM 
aneicrpoMeTajinyprMMecKMM KOMGMHar 



(54) CnOCOB nOJiyMEHMJl TEPMOAHTPAUMTA BO BPAlMAKDlMEf^CJI TPyBHATOf^ nEHU 



(57) Pefpepar. 

Mcnonb30BaHne: M3o6peTeHMe othocmtcji k 
npon3BOflcTBy sneKTpoAHoti npoAVKUHn, a 
nweHHO npoKariKe ymepoAncTbix MarepnanoB 
AHfl nonyMeHMJi ymerpacjDHTOBbix aneKipoAOB 
3JieKTpoAyroBbix ne^eti m s/ieiapoAHOM ly/iaccbi. 
CyinHocTb naoBpeTeHUfl: aHTpai^kir nepeA 
noAaneM a ne^b yBna>KHnioT. a aareiM aarpyjKaior 
M npon3BOA«T npoKariKy, b TeneHne KOTopo« 
nepea pasHbie npoMe>KyTKM BpeweHM 
ycTaHaBnMaaK)T pacxoA rasa. pasHbif) 0,47-0,57. 



0.1-0,2 M 0,33 MacTM OT oeii^ero pacxofta rasa 
Ha npoKajiKy aHTpai^MTa m nocne aoHbi npoKSTiKki 
npki 1 200-1 300°C Marepkian BbiAep>KMBaioT b 
TeMeHMM BpeNieHM, paBHoro 0,1-0.2 nacTn or 
o6meC^ npoAon)KHTenbHocTM Haxo>KAeHMH 
Marepnana b ne^M. B peaynbTare nonyMaiOT 

TepMOaHTpaUMT C nOBbllueHHblMM 

Tenno4)MaMMecKMMM CBOiiCTBaMM. yjiyMLueHHbiMM 
noKaaarenaMM yfle/ibHoro conpoTUBneHUfl, npn 
cHi^>KeHi/iui pacxoAa Ton/iMsa Ha BeASHi/te 
npoi^ecca npoKajiKki. 1 Ta6n. 
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f M3o6peTeHne othocmtcr k nponsBOACTBy 
aneKTpoAHOM npoAVKUMn, a nweHHo k, npoKariKe 
yrnepoAncTbix MaiepnanoB ana nonyMeHun 
yrnerpacfjuTOBbix sneiapoAOB aneKipoAyrosbix 
neneM n sneicrpoAHOM waccbi. 

B HacToqinee spewfl repMoaHTpai^m m 
Apyrne npoKaneHHbie yrnepoAMCTbie Marepnanbi 
nonyMaioT npoKanKoi!i b ne^ax BpamaKMi^Mxcn, 
peropTHbix n aneKTpuMecKMX. 

ripoqecc npoKajiMBaHun ycnoBHO 
pasAeriReTCfl Ha 3 soHbi. 

1. 3oHa noAcyiuKM n o6orpeBa Marepnana 
OTxoAi^iAi/iMM rasaMM - Hai/i6onee AnMHHan aoHa, 
B KOTopoPi MaKCMManbHo ncnonbayercn renno 
OTXOAPti|MX ra30B. 

2. 3oHa npoKanKH Marepnana, AnnHa 
KOTopoM cocTasnpieT 3 - 15 m. 

3. 3oHa ox/ia>KAeHHfl - HanBonee KopoTKaa 
30Ha. HopwajibHOM ATiUHOfi CHMTaercfl 2-3 m. 

Haneonee OTseTCTBeHHot^ flB/iflercfl aoHa 
npoKanKM Marepnajia, raK KaK napawerpbi aroCi 
aoHbi onpeAejiflKJT KanecTBO Marepnana n 
senHMMHy ero yrapa [1]. 

HapsAy c npi/iMewqeMbiM cnocoSoM 
naeecTHbi cnocoBbi-aHanorn: cnoco6 o6>Knra 
Marepnana BKriKSMaKJinnCi AononHmejibHyio 
^oAa>^y Tonnnsa noA cnoM MaTepnana c 
TeMneparypoPi 710-850°C, npi/iseAeHHoro b 
nceBAOOJKMxeHHoe cocrofiHue (2); cnoco6 
nony^eHMfl uieMeHTHoro KnuHKepa. SKTiraMaKJiAnC^ 
TepMoo6pa6oTKy cbipbeBOfi cwecu b HHiepBane 
Tewneparyp 700-950°C co cKopocTbK) 
10-20 °C/MHH [3]; cnocoS oOxura cbinyMux 
Marepna/iOB spaiAaKJineticq neqn nyreivi 
OKuraHMfl Tonni/iBa b HecKonbKnx aonax no ee 
AnuHe B paBHowepHOM TeMneparypHOM none 
[4]. 

B KaqecTBe nporoTuna npuHHT cnoco6, 
3aKnK5MaK)mM«cn b npoKanKe aHTpai^ura bo 
BpamaKDineRcfl Tpye^aToCi neHi/i c 
nocjieAOBare/ibHbiM xoaom TexHonornnecKnx 
npeapaiAeHufi b rpex soHax: soHe noAcyiuKU n 
noAorpesa MaTepnanoB; aoHe npoKannBaHUfl, 
KOTopan oSbmHo cocTaB/ineT 3-4 m h MOKer 
yBejiMMUBarbcn pp 8-12 m; aone oxna)KAeHM5i, 
A^HHa KOTopoki 3-4 m [5], 

HeAocraTKaMM naaecTHbix cnoco6o8 m 
cnoco6a-npoTOTMna nsnflKDrcfl: 

KOJieSaHun yAeribHoro 
aneicrpoconpoTMBneHMfl (VaC) TepMoaHTpai4MTa 
B tunpoKMx npeAe/iax; 

HMSKan npoM3BOAMTenbHOCTb ne>HM no 
npoKaneHHOMy TepMoaHTpai^nTy BcneACTBue 
noBbiLueHHOro yrapa MarepnanoB b nenn; 

yeennweHHbiM pacxoA aHeproHocnTenn 
BcneACTBue noBbiaieHHoro renjiocoAepxaHUfi 
OTXoAHLiiMX raaoB b KOHue nenn. 

CyiAHocTb npeAnomeHHoro rexHUHecKoro 
peujeHun sannwMaeTcn B tom, mto BHTpai^nT 
nepeA noAa'^ePi b nenb ysnajKHnKDr, a aarew 
3arpy>KaioT m nponaBOAnr npoKa/iKy, b leMeHne 
KOTopoPi Mepea pasHbie npoMe>KyrKM BpeweHU 
ycraHaBnuBaraT pacxoA raaa, paBHbi« 0,47-0,57. 
0,1-0,2 M 0.33 HacTM ot oSiAero pacxoAa raaa 
HB npoKa/iKy awTpai^nTa n nocne aoHbi npoKa/iKu 
npn 1200-1 300°C warepnan BUAepjicMBaiCT b 
Te^eHne BpeiweHu paBHoro 0,1-0,2 nacTn ot 
o6LnePi npoAOJDKHTenbHCCTM Haxo>KAeHM5i 
Maxepnana b ne^M, 

CyunHOCTb i/iaoSpereHUH aaioiioMaeTCf] b tom, 
4TO TepMoaHTpauMT nonyHaioT bo 
BpainaioiAe«c« TpyGwaToW nenn. paSoTaioiAeR 
Ha raaooSpaaHOM ronriMBe. B npoMecce 
no/iy^eHnfl aHTpa^nr nocne noAroTOBKn nyTeM 
Apo6neHMJi ao Knacca KpynHocru 20-60 mm i/i 



yBna>KHeHMfi ao 6-8% BnaKHocTn noAaioT b 
neHb. 3arpy)KeHHbii^ b nenb MaTepi/ian b 30He 
HarpeBa noAorpeBaror ao 1 200-1 250°C. B 3ToK 
30He nponcxoAUT yAaneHne neryAm m ycaAKa 
aHTpauinra. B 30He npoKanKH npn TCMnepaType 
1 300-1 400°C npoMCXOAUT nepeKpi/icTannnaaLiMfl 
M ynopaAOMBHue CTpyicrypbi lepMoaHTpaLti/ira, b 
peaynbTaTe 3Toro pe3Ko cHn>KaeTCfi yAenbHoe 
aneKTpoconpoTMBneHne TspMoaHipaqnTa ao 
1000 Om.mm^/m. nocne 30Hbi npoKanKn 
TepMoaHTpaunT BbiAep>KMBaHDT npn 

1200-1300 "C B TeqeHne 0,1-0.2 MacTH ot 
oeineCi npoAon>KMTenbHOCTM Haxo>KAeHMJi 
MaTepnana b ne'^i/i. B peaynbTaTe nponcxoAUT 
nepeKpi/icTannnaaqufi b LieHrpanbHoi^ nacTn 
KycKOB TepMoaHTpaiima, npn stom nonynaeTcn 
BbicoKMM noKaaaTenb aneiapoconpoTMBneHnfl no 
BceMy o6-beMy KycKa. B cpeAHeW Macce 
noKaaaTenb aneiapoconpoTMBneHMH cocTaBnneT 
900-950 Om.mm^/m. MaTepnan BbiAep>KMBaK)T b 
aoHS, npeAcraBnaioiAei^ co6oC^ y>-iacTOK neMU b 
ropn>-ieM ronoBKe npoTflxeHHOcibio 5-10 m, 
cf>yTepoBaHHbiPi oahum nnn AByMn noporawn 
BbicoToCS. oSecneMMBaHDineM BbiAep>KKy 
MaTepnana b TeneHne BpeweHn. pasHoro 0.1-0,2 
MacTM oT o6iAeR npoAonxurenbHOCTH 
Haxo>KAeHMji Marepnana b nenn. BbicoTy nopora 
M MX KonnnecTBO onpeAennioT Ana Ka>KAoro 
Tunopaawepa nenn aKcnepuweHTanbHO. B 
npoLtecce npoxo)KAeHHfl MaTepnana no neMU, 
oxna>KAeHMq boao« m b peKynepaTopax TpujKAbi 
^epea pasHOMepHbie npoMe>KyTKki BpeMeHM 
MeHflioT pacxoA raaa. ycTaHaannaan ero 
paBHbiM 0,47-0,57, 0,1-0,2 m 0.33 nacTn or 
o6iAero pacxoAa raaa Ha npoLjecc ^ony>^eHMn 
TepMoaHTpai^ma. B TeMenne 

npoAon>KmenbHocTH HaxoKAeHun waTspnana b 
ne^n pacnpeAenflKJT oSlmmC^ pacxoA raaa, 
paccMMTaHHbiK Ha nepnoA Haxo)KAeHMJi 
MaTepnana b nenn HepaanoMepHo: b nepayio 
TpeTb BpeMeHM Haxo>KAeHnn MaTepi/iana b neMU 
pacxoA raaa npeBbimaeT cpeAHuR ypoBSHb wa 
0,14-0,24 OT oSmero pacxoAa, b nocneAyioiUMPi 
nepnoA pacxoA raaa Huxe cpeAHero ypoBH^i na 
0,13-0,23 OT o6iAero pacxoAa raaa; b rpeTuCi 
nepnoA pacxoA raaa noAAepJXHBaioT Ha 
cpeAHew ypoBHe - 0,33. flaHHoe pacnpeAenenne 
pacxoAa raaa no nepnoAaM nosBonneT 
CTaSnnnanpoBaTb TennoByio narpyaKy b aone n 
BbiAeneHnq renna ot ropennq aHrpaiinTa. 
YcTaHOBneHNbiCi CTaSM/ibMbiii rennoBOM pe>KMM 
o6ecneMi/iBaeT nonnyio npoKanKy 6ea 
BoaropaHMH Marepnana no Bceii AnnHs nenn. 

Tpn nepnoAa c paajinHHbiM pacxoAow raaa 
Mepes paBHbie npoMe>KyTKM BpsMenn 
oBycnoBneHbi cneAywiAHM. B Te^enne nepsoC^ 
TpsTM BpeMBHM Haxo>KAeHM« MBTepnana b nsMH 
ycTaHasnnBaKST noBbimenHbiM pacxoA raaa Ann 
nony-ieHMH TepwoanTpaqnTa c BbicoKUM 
noKaaaTenew YSC Ecnn BbiAep>KKa npn 
MaKCHManbHOM pacxoAe raaa npesbicuT 1/3. to 
B03M0)KH0 Heynpasnnewoe caMOBoaropanne 
MBTepkiana b 6onbUjePi nacTn o6"beMa neMn, >hto 
npuBeABT K noBbimeHHOMy yrapy MaTepnana n 
BbixoAy nsHU M3 cTpofl. Bo BTopoPi nepnoA 
ycTaHasnnBaroT noHnxeHHbif^ pacxoA raaa, a 
BbicoKan CKopocTb npoKannBannH npoi/icxoAUT 
aa CHer aKKyMynnpoaaHHoro Tenna (jiyTepoBKoft 
ne^M M MaTepnanoM. ripeBbiiueHMe 
npoAon>KHTenbHocTM BToporo nepnoAa 
npuBOAMT K yxyAiusHMK) Ka'^ecTBa 
TepMoaHTpaLiHTa no noKaaaTenio VOC. B TpeTMfi 
nepnoA pacxoA raaa cooTaeTCTByer cpeAneMy 
ypoBHKj (0,33 OT o6iAero pacxoAa raaa). 

Ecnn TeMnepaTypa nocne aoHbi npoKanKM 
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! MBHee 1200°C n npoflon>KHTenbHOCTb 
Bbiflep»<KM MSHee 0,1. to saMeAnneTcn 
npoKa/iMsaHne b mySnHHbix cdohx KycKOB 
TepMoaHTpai^ura c yxyflLueHneivi noKaaaTe/in 
V3C, ecnn 6ojiee 1300°C n BbiAep>KKa 6o/iee 
0,2, TO B03pacTaeT yrap TepMoaHTpai^ura n 
CHn>KaeTCH Bbixofl roAHoro. 

ripoMbiiijneHHoe onpoBoBaHne cnocoSa 
npoBOAi^/iM BO Bpai4aiOLi4ePic;i Tpy6MaTO(i nemi 
AnnHoPi 73,5 m, fluaMSTpow 2,5 m. FleMb 
0yTepoBaHa b ropnMei^ aoHe 
xpoMOMarHeanTOBbiM KnpnunoM Ha paccTOJiHun 

17 M, OCTanbHOe - UjaMOTHbIM KMpnuuoM. 

flnn npoKariKM Mcnonb30Ba/iM aHTpaqnT 
OSyxoBCKoro MecTopo>KAeHMJi c cop,epMameM 
JieiyMMX 2.3%. 30/ibHOCTbio 4.5%. YSC 96000 
Om.mm^/m, Bna>KHOCTbio 3,6 %. cfipaKi^MH 20-60 

MM. 

DpoKa/iKy npoBOflnnn no Tpew oapnaHTaM 
npeAfiaraewoM TexHonornn. Do Ka>KflOMy 
BapnaHTy npoflon>KMTe/ibHOCTb KaivinaHi/iM 
cocTaBMna oa^h MecnL(. l^lcxoAHbiC^ aHTpaqi/iT 
AonojiHMTe/ibHO ysnajKHfinii ao anaxHOCTn 
7,7%. B nenb nocTyna/io 6,5 t yenaKHeHHoro 
aHTpauKTa, b tom Mucjie 6 r cyxoro aHTpaqnTa 
M 0,5% BJiarn. 

BbiAepjKKy aHTpaqnTa nocne 30Hbi npoKariKu 
o6ecnem/iBann ycTaHOBKofi OAHoro-AByx 
noporoB B ropflMeK aoHe: no nepaoMy sapMaHTy 
Ha paccToaHMM 4 m ot ropnMero o6pe3a ne^\A 
ycTaHOBunn nopor mnpuHoi^ 1150 mm, bwcotoR 
575 mm; no BTopowy sapi/iaHTy Ha paccTOJiHun 4 
M OT ropflMero oOpesa nem/i ycTaHosmin nopor 
ainpuHOM 1610 MM, BbicoToPi 690 mm; no 
TpeTbeMy eapnanTy 6bmo ycTanoBJieHo abb 
nopora BbicoToR 575 mm m ujupuHoR 1150 mm. 
nepBbiW nopor ycTaHOBneH Ha paccTOflHun 4 m 
OT ropn^ero oOpeaa neMU, STopoC^ na 
paccTOflHMM 6 M OT nepBOTO. riepeA 
npoBeAennGM Ka>KAOM KaMnannn no sapnaHTaM 
1-4 ocymecTBrmnn nepecfjyTepoBKy nenn b 
ropn«^ei^ aone c ycTanoBKoR OAHoro-Asyx 
noporoB no nanoJKeHHOM cxeMe. ycTaHoanenHbie 
noporn nosBonnnn o6ecneHMTb BbiAep>KKy 
MarepMana b aone TOMnenMn ot 1 5 ao 30 mmh. 



oei^an npoAOJDKMTenbHocTb Haxo>KAeHHfl 
MaTepnana b ne^M cocTaBuna 150-165 muh. 

Mepes HH>KeKqnoHHyK5 ropenKy b neMb 
noAasann npupoAHbiM raa, o6lhmm pacxoA 
KOToporo cocTaBun 650 hm^. B Hai-iane seASHmi 
npoqecca ycTaHOBunn pacxoA rasa 305-370 
HM ^, Ao/in OT o6mero pacxoAa cocTaBUjia 
0.47-0,57. 4epe3 50 muh naMennnn pacxoAra3a 
AO 130-65 HM^, Aorin pacxoAa cocTaBuna 
0.2-0,1. Mepea nocneAyiomne 50 muh 
ycraHOBunn pacxofl rasa 215 hm^ (AOTIh 0,33). 

fl/ifl cpaBHeHun npoBe/ii/i npoKa/iKy 
aHTpamira no sapnaHTy 4 (npoTOTun), npn 3tom 
npoqecc npoKariKu ocymecTsnnnn b Toi^ >Ke 
ne'^M, HO 663 noporoB b ropf^v^eC^ sone. 
DpupoAHbiPi raa noAasann b ropenKy Sea 

MSMeHeHMM B KOJIUHSCTBe 260-270 HM^/M. 

□oKaaaTenn nony^enuR TepMoanTpaitnTa so 
BpaiAaiou^eC^cfl rpyd^aToC^ nenui npeACTaBreHbi 
B raSnnqe. Ha TaSnnqbi bmaho, hto 
McnonbaosaHne npeAno>KeHHoro cnoco6a no 
BapnaHTaM 1-3 no cpaBHennK) c BapnaHTOM 4 
noaBO/inno no/iy-iMTb npoKa/ienHoro 

TepMoaHTpaqnTa c noBbiiueHHbiMM 

TennocjansMMecKHMi/i cBoKcTBaMn eonbiue na 
19,5-21%. noKaaarejib no YSC ynyqaiMjicn na 
22-25%, yAeribHbiR pacxoA Tonnnsa Ha BeASHne 
npouecca npoKa/iKu cHMJKen na 23-25%. 

OopMyna M3o6peTeHMfl: 

Cnocoe nonyneHun TepMoaHTpai^nTa bo 
BpaiAaromePica Tpy6HaTOki neMn, paSoTaioiMeM 
Ha ra30o6pa3HOM Tonnnse, BKn\o<-\a\o\n,v\iA 
noAroTOBKy n noAany aHTpaqnTa b neMb, 
noAorpeB, npoKariKy n oxna>KAeHMe no aonaM, 
ornMHaioinMPicfl tgm, mto b npoLjecce nonyMenun 
TepMoaHTpannTa b nenn "^epea paBHbie 
npoMejicyTKM BpeMenn ycTaHasnnBaioT pacxoA 
raaa, paenbiPi 0,47 - 0,57; 0,1 - 0,2 m 0,33 
nacTfiM oT oSinero pacxoAa rasa na npoKariKy 
aHTpaqnTa i/i nocne 30Hbi npoKariKu npn 1200 - 
1300°C MaTepnan BbiAepjxuBaroT b TeMenne 
BpeMeHM. pasHoro 0,1 - 0.2 <^acTflM ot o6tnefl 
npoAon>KMTe/ibHocTM HaxoJKAeHi/in MarepMana b 
neMM. 
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